We compared the performance of a commercial enzyme immunoassay (EIA) (Chlamydiazyme; Abbott Diagnostics, North Chicago, Ill.) with that of cell culture for the detection of Chlamydia trachomatis cervical infection in 1,417 women attending public health clinics. Confirmatory chlamydial testing by a direct fluorescent-antibody test (MicroTrak; Syva Co., Palo Alto, Calif.) was performed on specimens from women who had positive EIAs. Overall, only 57% of women who had a positive chlamydial test by cell culture were also positive by EIA. We noted a strong association between the number of chlamydial inclusions in cell culture and a positive EIA outcome. The proportion of culture-positive women who also had a positive EIA declined with age and a history of previous sexually transmitted disease and increased among oral contraceptive users. The results of direct fluorescent-antibody confirmatory testing suggested that cell culture was also insensitive for the detection of C. trachomatis infection. Our observations demonstrate that the performance of the chlamydia EIA may vary greatly with individual patient characteristics and that the utility of EIA as a screening test may be limited, especially in older women.
The performance of enzyme immunoassays (EIAs) for detecting Chlamydia trachomatis infections of the cervix has been evaluated in many studies (1, 3, 5, 9, 11, 12, 14, 15, 18-21, 23-25, 27, 28 ; for a review, see reference 26), with various results. The proportion of chlamydial culture-positive patients who were found to be positive by EIA has varied from 67% (25) to 100% (15) , while the proportion of chlamydial culture-negative patients who were found to be negative by EIA has ranged from 91% (15) to 98% (1, 5, 9, 14, 19) . Differences in the reported performance of EIAs can be attributed to differences in chlamydial culture systems or to clinical and statistical sampling variabilities. However, another possible source of variation might be the characteristics of the patients being tested (2, 24, 26) . The performance of ETAs has been shown to be related to the number of inclusions found in positive cultures (1, 25) ; and the number of inclusions found in positive cultures was found to be significantly associated with age, birth control method, and other patient characteristics in several studies (2, 10) . Therefore, it seems plausible that the performance of an EIA may vary according to these factors. To investigate this possibility, we performed a chlamydial culture and an EIA (Chlamydiazyme; Abbott Diagnostics, North Chicago, Ill.) for chlamydia on more than 1,400 women attending public health clinics in Jacksonville, Fla., and compared the results in subgroups defined by various patient characteristics. Overall, 12% of the women were positive for C. trachomatis by cell culture. The proportion of women who were positive ranged from 8 to 16% in the 11 clinics, with the exception of the adolescent clinic, where, of only 19 patients enrolled, 6 (32%) were culture positive. The proportion of women with positive cultures was somewhat higher in blacks (13%) than in whites (9%) (P = 0.022); much higher in women under age 25 (15%) than in older women (6%) (P < 0.001); and higher in those with purulent discharge (20%) than in those with mucoid (9%), clear (10%), or no discharge (11%) observed on examination (P < 0.014). Among the women who used oral contraceptives, 13% were culture positive compared with 9% of those who reported using other birth control methods and 12% of those who used no birth control. Tables 1 and 2 show the degree of agreement between culture and EIA results by various patient characteristics. Overall, 57% of the women who were culture positive were also found to be positive by EIA. This proportion declined significantly by age group (P < 0.001), was lower in those with a history of STD (P = 0.054), and was somewhat higher among those who used oral contraceptives (P = 0.061) ( Table 1 ). The decline by age was still significant (P < 0.001) after controlling, by stratification, for whether the patients had a history of a previous STD. Similarly, the association with a history of STD was still significant (P = 0.013) after controlling for age group. There were no significant associations between genital symptoms or signs and the proportion of culture-positive women who were found to be positive by EIA (Table 2) ; however, the sample size was not large enough to rule out important differences. A strong association was observed between the number of inclusions found in positive chlamydial cultures and the results of the EIA (P < 0.001; Table 2 ).
MATERIALS AND METHODS

Enrollment
Of 1,254 women who were found to be negative by cell culture, 89% were also found to be negative by EIA (Table  1) . This proportion increased somewhat with age (P = 0.032; Table 1 ) and was significantly higher in women without ectopy compared with that in women with ectopy (P = 0.012; Table 2 ).
There were 123 patients who tested positive by EIA but negative by cell culture. Of the 104 of these patients for whom there were unequivocal DFA test results, 65 (63%) were also positive by the DFA test. If the DFA-positive patients were removed from the analysis, there was no longer a statistically significant association between the proportion of culture-negative patients identified as negative by EIA and either age or cervical ectopy.
DISCUSSION
As hypothesized, a significant association was observed between the proportion of chlamydial culture-positive women who were found to be positive by an EIA and various patient characteristics. Most notably, the proportion declined with age, was lower among those who had a history of STDs, was higher among those who used oral contraception, and was positively associated with the number of inclusions observed in the cultures.
We have deliberately avoided the use of the words sensitivity and specificity in comparing the EIA results with the cell culture results because of our concern that cell culture is inadequate as a "gold standard" for detection of C. trachomatis (20) . Although the specificity of the cell culture method of C. trachomatis detection is reasonably presumed to be 100%, recent studies have cast doubt on the sensitivity of culture diagnosis. In several studies, repeated sampling and culturing of the cervix yielded approximately 40% more chlamydial infections than did a single culture swab (6, 7) . In another laboratory, culture in microdilution plates with one blind passage detected only 64% of infections that were eventually detected after exhaustive passage (13) .
In many studies that compare methods of C. trachomatis detection, a high sensitivity for cell culture is presumed; however, it seems possible that there are some chlamydial infections which are difficult to detect by culture by virtue of low-level excretion of organisms or effects of host immunity. If these infections constitute a substantial portion of all chlamydial infections, the sensitivity of culture might be much less than that estimated previously. 
